Lipoxygenase products of arachidonic acid modulate biosynthesis of platelet-activating factor (1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine) by human neutrophils via phospholipase A2.
When human neutrophils, previously labeled in their phospholipids with [14C]arachidonate, were stimulated with the Ca2+-ionophore, A23187, plus Ca2+ in the presence of [3H]acetate, these cells released [14C]arachidonate from membrane phospholipids, produced 5-hydroxy-6,8,11,14-[14C]eicosatetraenoic acid (5-HETE) and 14C-labeled 5S,12R-dihydroxy-6-cis,8,10-trans, 14-cis-eicosatetraenoic acid ([14C]leukotriene B4), and incorporated [3H]acetate into platelet-activating factor (PAF, 1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine). Ionophore A23187-induced formation of these radiolabeled products was greatly augmented by submicromolar concentrations of exogenous 5-hydroperoxy-6,8,11,14-eicosatetraenoic acid (5-HPETE), 5-HETE, and leukotriene B4. In the absence of ionophore A23187, these arachidonic acid metabolites were virtually ineffective. Nordihydroguaiaretic acid (NDGA) and several other lipoxygenase/cyclooxygenase inhibitors (butylated hydroxyanisole, 3-amino-1-(3-trifluoromethylphenyl)-2-pyrazoline and 1-phenyl-2-pyrazolidinone) caused parallel inhibition of [14C]arachidonate release and [3H]PAF formation in a dose-dependent manner. Specific cyclooxygenase inhibitors, such as indomethacin and naproxen, did not inhibit but rather slightly augmented the formation of these products. Furthermore, addition of 5-HPETE, 5-HETE, or leukotriene B4 (but not 8-HETE or 15-HETE) to neutrophils caused substantial relief of NDGA inhibition of [3H]PAF formation and [14C]arachidonate release. As opposed to [3H]acetate incorporation into PAF, [3H]lyso-PAF incorporation into PAF by activated neutrophils was little affected by NDGA. In addition, NDGA had no effect on lyso-PAF:acetyl-CoA acetyltransferase as measured in neutrophil homogenate preparations. It is concluded that in activated human neutrophils 5-lipoxygenase products can modulate PAF formation by enhancing the expression of phospholipase A2.